Quantitative Easing (QE) policies, adopted by the advanced economies since 2009, have led to abundant global liquidity. In the same period, the ASEAN-5 economies (Indonesia, Malaysia, the Philippines, Singapore and Thailand) have recorded strong capital inflows, particularly portfolio inflows.
Introduction
The onset of the global financial crisis in 2008/09 plunged major advanced economies into severe economic recession. In response, several major central banks implemented Quantitative Easing (QE) policies to stimulate domestic demand and revitalize impaired financial channels. For example, the QE measures adopted by the U.S. Federal Reserves (U.S. Fed) continued from early 2009 to end-2014 in three phases 1 and mainly involved a series of asset purchase programs to expand the U.S. While capital inflows may help deepen and broaden financial markets in the ASEAN economies and provide more funds for the economy, they may also create excessive increases in asset prices and at the same time destabilize financial markets. In the countries with relatively shallow asset markets, 1 The U.S. Fed started to reduce the amount of monthly asset purchases under its so-called QE3 phase in January 2014 and the US QE program ended in end-2014. 2 The ASEAN-5 refers to Indonesia, Malaysia, the Philippines, Singapore and Thailand.
large capital inflows can easily translate into asset price inflation and eventually to price bubbles, and thus a sudden reversal of capital flows can result in destabilizing asset markets (Balakrishnan et al., 2012) .
Combining large capital inflows and strong domestic demand (due to continuous urbanization and robust growth), residential property prices in the ASEAN-5 economies saw rapid growth from the second quarter of 2009 to the first quarter of 2013. Although the bulk of capital inflows were in portfolio investment, particularly in local currency (LCY) debt securities, house prices in the ASEAN-5 rose sharply. The reason is that local corporates deposit the proceeds from issuing LCY bonds into the local banking system, and local banks are then under pressure to lend via mortgage loans and loans related to the real estate sector, since the local corporations, the traditional customers of local banks, have less of a need to borrow (Aziz and Shin, 2013) .
In order to cool down speculative activity and avoid large asset price bubbles, the authorities of the ASEAN-5 economies have implemented sector-specific macro-prudential measures to ensure financial stability. Common measures are loan-to-valuation regulation (alongside the imposition of special and/or introduction of stamp duties/additional stamp duties on buyers and/or sellers), debt-toincome regulation (including imposition of the requirement for financial institutions to conduct credit affordability assessment based on prudent debt-service ratio), as well as caps on credit growth. Some of these measures appear to have successfully reduced speculative activity, thereby helping to deliver financial stability (AMRO, 2013) .
In this paper, our main objective is to study the relationship between capital inflows (due to abundant global liquidity resulted from the QE programs of major central banks) and house prices in the ASEAN-5 economies, as there are very few studies on this issue in the literature. Moreover, we review the effectiveness of the sector-specific macro-prudential measures in mitigating risks to financial stability. The structure of the paper is as follows: First we look at the increase in global liquidity resulting from QE in advanced economies and capital flows to the ASEAN region; Secondly we review residential house price movements in the ASEAN-5 economies; Thirdly we investigates empirically whether the recent rapid price rises in the ASEAN-5 residential property markets are related to capital inflows; Fourthly we discuss the effectiveness of property sector-specific macroprudential measures taken by the authorities; Lastly we provide a conclusion.
Quantitative Easing in Advanced Economies
Although the primary purpose of unconventional monetary policy measures adopted by major central banks is to maintain financial stability and boost growth in their respective economies, there may be spillover effects, especially given the huge size of liquidity injections and asset purchases (IMF, 2013) .
QE programs in the unconventional monetary policies of the three major central banks have provided huge liquidity to their economies in order to stimulate growth. As shown in Table 1 Figure 1 ).
There may be several reasons as to why liquidity that is not absorbed in the advanced countries could spill over to other economies. The low interest rate environment in advanced countries has resulted in lower yields, which could drive fund managers to other jurisdictions that offer higher returns (so-called push factors). Characteristics of the region could have also played a part in attracting capital flows, as countries in the region have better growth prospects and offer higher returns (so-called pull factors). This could be expected as unannounced QE that change the dynamics of monetary policy in a major economy or that is designed to address severe weakness arising from a crisis would have a significant contemporaneous impact on sentiment driven capital flows, especially if such QE were seen as building confidence and triggering a "risk-on" environment. However, as economic agents adjust, other factors could drive capital flows leading to a weaker lagged relationship (IMF 2013).
for contagion and spillover (Yiu et al., 2010) . We report these in Table 3 . As shown, correlation coefficients computed by this method are much weaker, ranging from +0.1 to +0.3, with only Bank for International Settlements (BIS) cross-border flows registering a correlation above this range at +0.43.
The weaker correlations point to the fact that many factors can impact capital flows to the region, such as market sentiment, a search for yield amid a low interest rate environment and better growth prospects in the region. However, the weak correlations point to some spillovers emanating from QE towards capital flows.
By mapping out the volatility across various QE periods, we can visually gauge the co-movement of QE and capital flows to the region (figure 2). For simplicity, we only focus on measures by the U.S.
Federal Reserve, chronologically known as QE1, QE2 and QE3. As with Table 3 above, we use a 6month rolling standard deviation to gauge volatility in the following charts and possible spillovers and contagion through changes in the co-movement or correlation of the respective variables. The figure
shows that heightened volatility during periods of QE generally corresponded to heightened volatility in gross portfolio flows to the region, particularly for the U.S. Fed's QE1.
House Prices in the ASEAN-5 Economies and Capital Inflows
This section reviews residential house prices in ASEAN-5 economies (Indonesia, Malaysia, the Philippines, Singapore and Thailand) during the period of strong capital inflows after the Global 
Method and Results
The correlation between capital inflows and residential prices documented above begs the question of whether developments in house prices in the ASEAN-5 economies in 2011-2012 (or in a longer period) are related to strong capital inflows to the region. A common hypothesis is that capital inflows correlate positively with house prices either because of the direct effect of capital inflows on house prices through liquidity and lower interest rate, or because both are affected by common factors which drive up capital inflows and house prices simultaneously (Favilukis et al., 2012) . An increase in credit supply or lower interest rates may lead to higher demand for housing and drive up house prices.
Meanwhile, a stronger domestic economy may drive both house prices and capital inflows.
A number of studies have examined factors driving the movement in house prices in Asia. Glindro et al. (2011) , for example, examine the determinants of house prices in Asia-Pacific economies,
including Malaysia, the Philippines, Singapore and Thailand. Using panel regressions, they find that the increase in house prices in Asia-Pacific as a group is mainly a response to stronger fundamentals.
However, their study differs from this study on two key points: (1) All of the aforementioned studies use a panel data approach. While this may overcome a small sample size problem, it can mask differences between the economies. In this paper, instead of using a panel data approach, we look at the relationship between house prices and capital inflows in each of the ASEAN-5 economies separately. Leung et al. (2013) also look at the global commodity price impacts on house prices in Australia and New Zealand separately in light of the heterogeneity between the two economies, which includes institutional settings of the housing market, the conduct of monetary policy and economic structure.
To examine the relationship between capital inflows and house price movements in the ASEAN-5, we utilise regression analysis. Thus in this study, we include lags of house price growth as explanatory variables. This is intended to capture the importance of 'momentum' or 'persistence' in house price movements.
Our regression is based on the following equation:
where , , , , denote respectively house price growth, gross capital inflows as a percentage of GDP and real GDP growth of country at time on a quarter-to-quarter basis. The regressions are estimated using quarterly data ranging from 2001Q1 to 2012Q4, depending on the availability of house price data for each country. A description of the source of house prices and other data is given in the appendix. In this study we use nominal house prices instead of real house prices.
Except for Indonesia, the growth of nominal house prices moves closely with the growth of real house prices measured by nominal house prices less inflation. In Indonesia, however, given certain high and volatile inflation periods, real house prices tend to fluctuate in the opposite direction to the inflation rate.
The estimation results in Table 4 show that, for Indonesia and Singapore (both the private and public markets), the coefficient on the capital inflows variable is positive and significant at the 5 percent level while those for Malaysia and the Philippines are significant at 10 percent level. This suggests that the rise in house prices in Indonesia, Malaysia, the Philippines and Singapore is related to the size of capital inflows. The coefficients on some of the lags of house price growth are positive and significant at least at the 10 percent level, suggesting some persistence in house price growth in the ASEAN-5 economies. Singapore (the public market) has a negative signed coefficient on the second lag of 6 Using Augmented Dickey-Fuller test, we investigate the stationarity of the two variables (house price growth and capital flows) and find that all capital flows and house price growth series are stationary, except for Thailand (although here the data pass the Phillip-Perron test and therefore are taken as stationary). To study the long-term relationship in the case of mixed series of I(0) and I (1) house price growth, indicating some degree of mean reversion in this market). Thailand is the only country in which capital inflows have statistically no effect on house price growth in the sample period.
This may due to the political crisis in the period between 2008 and 2010 which caused a lot of uncertainty in the economic environment of the housing market for both overseas and domestic investors.
To look at the robustness of the regression results, we add GDP growth to the regressions to control for domestic economic conditions: house prices are expected to rise during periods of strong economic growth and to slow down during periods of weak economic growth. 7 Adding GDP growth to the model changes the estimation results to some extent ( Table 5 ). The coefficient on the capital inflows for Indonesia and Singapore (the private market) remains positive and significant at least at the 10 percent level. The coefficient on GDP growth itself is significant for Singapore (the public market) at the 1 percent significant level and for Malaysia and the Philippines at the 5 percent level, indicating that domestic demand may be the main driver of house price growth in the sample period.
The coefficient on GDP growth of other countries, however, is not statistically significant. For Thailand, capital inflows and GDP growth do not have a statistically significant effect on house prices. The coefficients on some lags of house price growth remain significant for all five countries.
Although, in general, the results in Table 5 show a positive association between capital inflows and house prices in some ASEAN-5 economies, the magnitude of the relationship varies across countries.
These differences could be due to diversity in factors such as per capita income, consumer confidence, and the size of population. Moreover, as increases in house prices reflect a combination of stronger demand and limited supply, the condition of house supply in each economy may also contribute to the dynamics of the house prices in each economy. In addition, institutional factors (such as ownership, mortgage contract, real estate taxes and housing financing system) may also play a role in the development of real estate markets. Lastly, the intensive use of macroprudential measures in housing markets could affect the dynamics of house price growth, as suggested by the mean reversion behaviour in public house prices in Singapore.
Property-Sector Macroprudential Measures
The resurgence in capital inflows to the ASEAN region in the period from 2009 to 2012 has brought renewed concern to policymakers since the associated adverse effect could cause a rapid increase in bank credit growth and asset prices, increasing financial fragility. The traditional interest rate policy is, however, not effective in dealing with strong capital inflows because raising interest rates attract more inflows leading to increased appreciation pressures. This presents a dilemma to policymakers.
ASEAN policymakers have been relying on macroprudential measures to ensure financial stability in 7 Some empirical studies have shown the importance of economic growth for house price movements. For Asia-Pacific economies see, for example, Glindoro et al. (2011) .
the face of the risk of asset price bubbles, particularly in the real estate market. 8 This section outlines property-sector specific measures adopted by ASEAN economies, such as loan-to-value (LTV) ceilings on mortgage loans and stamp duties on property transactions, and reviews the effectiveness of some of these measures.
9
All ASEAN-5 economies use macroprudential measures to reduce the systemic risks stemming from a boom-bust cycle of property markets. Among them, Singapore in particular has had several rounds of tightening of LTV limits based on property values and a borrower's net worth. This reflects the fact that Singapore's property market is vulnerable to large swings in prices because of limited land supply.
The Singaporean Monetary Authority has reduced the limits on the debt-to-service ratio (SDR) of mortgage borrowers on several occasions to 40 percent, and the stressed DSR to 50 percent. In June 2013, it introduced a Total Debt Servicing Ratio (TDSR) framework for all property loans granted by financial institutions to individuals. The framework requests financial institutions to assess the debt servicing ability of borrowers applying for property loans, taking into consideration all of their other outstanding debt obligations. In Singapore, property buyers also have to pay a Special Stamp Duty (SSD) on a sliding scale if their holding period is within certain periods less than a total period of 36 months.
Indonesia, Malaysia, the Philippines and Thailand all use LTV regulations to limit credit risks and maintain financial stability. They also adopt other macroprudential measures to cool down their booming markets and curb speculation. Indonesia has imposed a LTV ratio for residential property borrowings at a maximum of 70 percent to raise the minimum down payment on housing loans to 30 percent. Malaysia has imposed a maximum LTV ratio for third mortgages and LTV caps for housing loans by non-individuals to streamline requirements across all borrowers. Besides LTV regulation, Malaysia has raised real property gains tax from the disposal of properties made within a period not exceeding 2 years, and within a period of 2 to 5 years from the date of purchase. The Philippines has limited real estate loans (bank's loans to real restate are capped at 20 percent of total lending) and
has imposed a maximum LTV ratio. The Pilipino authorities have implemented general loan-loss provisions and large exposure limits. Thailand has tightened the maximum LTV ratio for high value mortgages (above THB10 mn) and imposed higher risk weights for both high value mortgages and residential mortgages (less than THB10 mn) with an LTV above the regulatory cap.
The macroprudential measures taken the ASEAN-5 economies so far have had mixed effects. 10 After several rounds of implementation of macroprudential measures, Singapore has seen a marked reduction in residential property transactions and a slower rate of expansion in housing/mortgage 8 A literature review of macroprudential policy can be found in Galati and Moessner (2011) and Moreno (2011) discusses the policymaking from a "macroprudential" perspective in emerging market economies.
loans. House prices only started to decline in the third quarter of 2013 due partly to the effect of the anticipation of US QE tapering around the end of 2013. In the HDB resale market, house prices fell by 0.9 percent, 1.5 percent and 1.5 percent in the third quarter and fourth quarter 2013 and first quarter of 2014 respectively. In the private property market, private home prices dropped by 0.9 percent and 1.3 percent in the last quarter of 2013 and the first quarter of 2014.
Among the other four ASEAN economies, since the imposition of the new LTV regulation for third residential mortgages in late 2010, Malaysia has observed that the annual growth in lending to borrowers with three or more housing loans has moderated sharply but the nationwide average growth in residential property prices is still on an upward trend albeit at a slower pace. In Indonesia and the Philippines, the rate of credit growth peaked in mid-2012, then moderated afterward. In Thailand, it is ambiguous whether tightening the maximum LTV ratio in 2009 and 2010 has had an immediate effect on dampening credit growth, particularly in the real estate sector.
Conclusion
Since the early 2009, the Quantitative Easing (QE) policies adopted by major advanced economies have led to an abundant supply of global liquidity. The ASEAN region has experienced strong portfolio inflows, particularly in the first phase of the US QE program. Local corporations in the ASEAN region have deposited the proceeds from issuing local currency bonds into the local banking system, and local banks have been under pressure to lend to other sectors such as the housing market.
The residential housing markets in Indonesia, Malaysia, the Philippines, Singapore and Thailand have been very vibrant during this period of strong capital inflows associated with QE programs in the US, EU and Japan. The major ASEAN economies saw their residential house prices increased in a range of 4 to 11 percent per annum in 2011-2012. The pressure on house prices only started to mitigate in the wake of the May 2013 "US tapering episode".
We have investigated the relationship between house price movements and capital inflows in the five major ASEAN economies by using a simple linear regression model. The empirical results show a general positive association between capital inflows and house prices in the ASEAN-5 economies with some variation across countries. The only exception is Thailand where capital inflows have no statistically significant effect on house prices. This may be due to a political crisis in the period between 2008 and 2010 which caused a large degree of uncertainty in the economy and housing market for both overseas and domestic investors. If GDP growth is taken into account in our regressions, the positive relationship between house prices and capital inflows is somewhat weaker.
The ASEAN-5 economies have resorted to macroprudential measures to reduce systemic risks stemming from a boom bust cycle in their house markets amid strong capital inflows. Although it is not easy to clearly measure the effectiveness of these sector-specific macroprudential measures, our observations suggest that they have had a marked effect on reducing the number of residential property transactions, and moderated the growth of mortgage loans. As a result so far, speculative activities have been curtailed and financial stability has been maintained.
A crucial step in the implementation of macroprudential measures is the calibration of parameters, in particular the timing of these policies, subsequent changes and withdrawal. A reliable real time stamping method of house price movements would be a useful tool to policy makers in using macroprudential measures to manage boom bust cycles in property markets. Thus, economists and researchers, in both the public and private sectors, have been searching for such a tool. Phillips, Shi and Yu (PSY, 2011) propose an advanced method to time stamp asset price movements based on the idea of identifying explosiveness in the dynamic behaviour of asset prices after taking account of fundamental values. Yiu et al. (2013) have successfully applied this method of identifying bubbles to the Hong Kong residential property market. Future research using this method could investigate house price dynamics under the influence of property sector macroprudential policy in these ASEAN economies amid strong capital inflows. 
